Introduction: Evaluation of anxiety and depression in cardiac patients is an area of nursing practice that is frequently neglected. The aim of the study was to explore anxiety and depression in hospitalized patients with their first episode of acute myocardial infarction. Material and methods: The study sample included 148 hospitalized patients who had a first episode of acute myocardial infarction. Data collection was performed by the interview method using a specially designed questionnaire which included socio-demographic, clinical and other patients' characteristics as well as the Hospital Anxiety and Depression Scale (HADS) to assess patients' levels of anxiety and depression. Results: Analysis of data showed that 52% and 38% of participants had high levels of anxiety and depression, respectively. Furthermore, anxiety levels revealed a statistically significant association with anxiolytics (p = 0.005) and antidepressant medication (p = 0.026) in hospital, the belief that they will face difficulties in relations with the social and family environment (p = 0.009 and p = 0.002, respectively) and whether they considered themselves anxious (p = 0.003). Depression was statistically significantly associated with education level (p = 0.001), profession (p = 0.007), antidepressant medication in hospital (p ≤ 0.001), patients' relations with nursing staff (p = 0.019) and patients' belief that they will face difficulties in relations with the social and family environment (p ≤ 0.001 and p ≤ 0.001, respectively).
Introduction
Cardiovascular disease remains a global health issue despite the advances in medical treatment and in more accurate diagnosis. Significantly, cardiovascular diseases are responsible for more than 17.3 million deaths per year worldwide [1] .
Patients diagnosed with a first episode of acute myocardial infarction experience an abrupt personal, family, societal and economic burden, which makes disease management more complicated [2] . As a consequence, patients may experience anxiety and depression that adversely affect the already established coronary disease [3, 4] .
Though there is a significant association between anxiety/depression and myocardial infarction, the underlying pathophysiological mechanisms linking these two disease entities are not yet deeply understood. Possibly, the main mechanisms by which anxiety/depression exerts an impact on myocardial infarction are psychobiological, including alterations to the autonomous nervous system and immune system [5] as well as behavioral mechanisms including an unhealthy way of living, delay in seeking medical help, and failure in risk factor modification and in following treatment [6] [7] [8] [9] . Unfortunately, anxiety and depression in cardiac patients are frequently underestimated and consequently undertreated [10] [11] [12] .
Research studies frequently include in their evaluations patients with an acute heart attack who might have had a prior hospitalization due to the same reason or any other cardiac issue. Approximately 20% of patients with acute myocardial infarction have a history of a prior event [12] . More specifically, patients with myocardial infarction are more likely to have prior experience of hospitalization (45.5%) compared to those with unstable angina (20.85%) [9] . Additionally, depressive disorders increase the risk of re-hospitalization after acute myocardial infarction [13] . At the other end of the spectrum, prolonged hospitalization predicts readmission within 30 days in patients with an initial myocardial infarction [14] . Taking all the above findings into consideration, it is easily understandable that evaluating and thus treating anxiety and depression in patients with a first episode of acute myocardial infarction is essential to minimize re-hospitalizations and mortality.
The aim of the present study was to explore anxiety and depression in hospitalized patients with a first episode of acute myocardial infarction who had no prior hospitalization due to this cardiac problem.
Material and methods

Participants
The sample of the study consisted of 148 hospitalized patients diagnosed with a first episode of acute myocardial infarction. This sample was a convenience one. The study included hospitalized patients from 3 public hospitals in Athens, Greece during the period March 2016-June 2016.
During this period a total of 350 patients were hospitalized, but the present study enrolled only 148 who had no prior hospitalization due to a heart attack. The reason for not enrolling all patients was that subjects may have developed anxiety or depression due to their prior experience or the already established disease. Criteria for patients' inclusion in the study were: a) diagnosis of a first episode of acute myocardial infarction as assessed by the cardiologist, accompanied by a 12-lead electrocardiogram and indicative concentrations of cardiac markers detected in the blood, b) having no prior hospitalization due to the same reason, c) being a native speaker of the Greek language, and d) having been hospitalized for at least 2 days. All of the patients participated in the study on a voluntary basis and had their anonymity preserved.
All patients received conservative therapy and had no other disease.
Completion of questionnaires took place the third day of hospitalization in patient wards during the evening shift when all participants had no tasks to perform such as laboratory tests or clinical evaluations. In the present study there was no intervention group since this research merely recorded whether patients with a first episode of acute myocardial infarction experienced high levels of anxiety and depression and the associated factors. For this reason, we used HADS, which is commonly completed to determine the levels of anxiety and depression that a patient is experiencing.
Ethical considerations
Patients who met the entry criteria were informed by the researcher for the purposes of the study and participated only after they had given their written consent. All participants were informed of their rights to refuse or to discontinue their participation, according to the ethical standards of the Helsinki Declaration of 1983. The study was approved by the Medical Research Ethics Committee of each hospital.
Data -variables
Data collection was performed by the interview method using a questionnaire developed by the researchers which included socio-demographic and clinical characteristics, as well as other self-report variables. In detail: a) socio-demographic variables: gender, age, education level and job, b) clinical variables: medication with anxiolytics and antidepressants, duration of hospitalization, c) medical history variables: smoking, cigarettes per day, years of smoking, other person in family with heart problem, and d) self-report variables: patients' beliefs about the effect of illness on their family or social environment, concealment of the disease, consider themselves as anxious and relations with nursing staff.
Assessment of anxiety and depression
The Hospital Anxiety and Depression Scale (HADS), which was proposed in 1983 by Zigmond Snaith [15] was used to evaluate depression and anxiety of patients. The scale consists of 14 questions that assess how patients felt during the previous week (7 questions assess depression level and 7 assess anxiety level). Scores of 0-7 indicate no anxiety or depression, scores of 8-10 indicate moderate levels of anxiety or depression, and scores > 11 indicate high levels of anxiety or depression. The HADS scale was translated and tested for its validity and reliability in the Greek population by Mistakidou et al. [16] .
Statistical analysis
Categorical variables are presented as absolute and relative frequencies (percentages), and quantitative variables are presented as the median and interquartile range since they do not follow the normal distribution (tested with Kolmogorov-Smirnov test and Q-Q plots). To test the existence of an association between levels of anxiety/ depression and patients' characteristics the Kruskal-Wallis test and the χ 2 test of independence were used. Multinomial logistic regression was performed to estimate the effect of patients' characteristics on the levels of anxiety/depression (dependent variable). The results are presented with the odds ratio (OR) and 95% confidence interval. The level of statistical significance was set at α = 0.05. The analysis was performed with the statistical package SPSS, version 16 (SPSS Inc, Chicago, Il, USA).
Results
Descriptive characteristics
From Table I it is observed that 59% of the participants were men, 31% had primary education, approximately 40% were over 60 years, and 50% were pensioners. Moreover, 54% were taking anxiolytics in hospital and 15.5% were taking antidepressants in hospital. Furthermore, 52% were smokers while the median duration of hospitalization was 4 days. The majority of the participants reported to have very good relations with nursing staff (52%). Additionally, the majority believed that they would face few or no difficulties in relations with the social and family environment (34% and 36% respectively). 20% reported that they were hiding the health problem from society, and 77% considered themselves anxious.
Levels of anxiety/depression
The results showed that 52.03% of patients had high levels of anxiety and 37.84% high levels of depression while 22.30% and 21.62% had moderate levels of anxiety and depression, respectively. Low levels of anxiety were experienced by Patients' characteristics and anxiety levels Table II presents the association between anxiety levels and patients' characteristics. Anxiety levels revealed a statistically significant association with medication with anxiolytics in hospital (p = 0.005) and antidepressant medications in hospital (p = 0.026), the belief that they will face difficulties in relations with the social and family environment (p = 0.009 and p = 0.002 respectively) and whether they considered themselves anxious (p = 0.003).
Specifically, the percentage of patients taking anxiolytics in hospital was higher among those who had high levels of anxiety (63.64%) than the percentages observed among those with Patients' characteristics and depression levels Table III presents the association between depression and patients' characteristics. Depression is statistically significantly associated with education level (p = 0.001), profession (p = 0.007), with the antidepressant medication in hospital (p ≤ 0.001), the patients' relations with nursing staff (p = 0.019) and the beliefs of patients that they will face difficulties in relations with the social and family environment (p ≤ 0.001 and p ≤ 0.001, respectively).
More specifically, it was observed that patients with primary and secondary education had a higher percentage of high levels of depression (42.86%, and 42.86%, respectively) compared to patients with a university level of education (14.29%). In addition, employees and unemployed patients had a lower percentage of high levels of depression (30.36% and 10.71% respectively) compared to pensioners (58.93%). Patients taking antidepressants in the hospital had a lower percentage of high levels of depression (33.93%) than that observed among those not taking them (66.07%).
Patients who had very good relations with the nursing staff had a higher percentage of low levels of depression (68.33%) while patients who had moderate or bad relationships with the nursing staff had a higher percentage of high depression levels (23.21%). In addition, patients who believed they would face many difficulties in the social and family environment had higher percentages of high levels of depression (53.57% and 53.57%, respectively) compared to those who reported that they would face few difficulties.
Effect of patients' characteristics on levels of anxiety
Multinomial logistic regression was performed in order to assess the effect of independent factors that remain statistically significantly associated with anxiety and depression.
From Table IV it is can be observed that patients who believed they would not face any difficulties in their family environment or did not consider themselves anxious had 87% and 79% less chance, respectively, of experiencing moderate and high levels of anxiety, respectively, compared to those facing many difficulties (OR = 0.13, OR = 0.21 and p = 0.015, p = 0.010, respectively).
Effect of patients' characteristics on levels of depression
Regarding the levels of depression (Table V) , patients who had secondary level education or believed that they would not face any difficulties in their family environment had 89% and 94% less chance respectively of experiencing moderate levels of depression compared to those with primary level education or those who believed that they would face many difficulties (OR = 0.11, OR = 0.06 and p = 0.003, p = 0.001, respectively). In addition, patients who had secondary or university level of education had 85% and 87% respectively less chance of experiencing high levels of depression compared to those with primary level (OR = 0.15, OR = 0.13, and p = 0.005, p = 0.009, respectively).
Pensioner patients had a 7.19 times higher chance of experiencing moderate levels of depression compared to employees (OR = 7.19, p = 0.017). Finally, patients who believed that they would not face any difficulties or just a few in their family environment had 88% and 82% less chance of experiencing high levels of depression compared to those who believed that they would face many difficulties (OR = 0.12, OR = 0.18 and p = 0.005, p = 0.016, respectively). It was similar for patients who believed that they would not face any difficulties or just a few in their social environment (OR = 0.15, OR = 0.24 and p = 0.015, p = 0.037 respectively).
Discussion
The present study showed that 20.27% of the participants reported concealing their health problem. This is an interesting finding that may reflect the deeper personal meaning that patients invest in their experiences. According to relevant studies, patients' perceptions about myocardial infarction may affect treatment, and expectations or efforts for recovery as well as participation in rehabilitation programs [17, 18] .
The data also showed that 52.03% of participants experienced high levels of anxiety and 37.84% high levels of depression. A similar prior study which included 222 patients with ST segment elevation myocardial infarction who were hospitalized in both cardiac units and cardiology departments showed that 35.8% of participants had high levels of anxiety and 16.4% of patients had major depression [10] . Anxiety and depression rates in patients with acute myocardial infarction may vary, globally. Therefore, the major issue is not merely to present their prevalence but to enhance awareness among health professionals about this comorbidity, since high levels of depression are associated with high morbidity and mortality [19, 20] . Given that the present study concerned patients with their first acute myocardial infarction, immediate evaluation of depression is important since it is associated with increased risk of new cardiovascular events [21] .
Analysis of the data also revealed high levels of anxiety and depression in participants who believed that they would experience many difficulties within the family and social environment. Interestingly, relevant studies indicated the importance of defining these difficulties in patients' lives and summarized them as follows: a) inability to maintain prior relations, roles or other future goals in life, b) physical limitations imposed by the disease, and c) urgent modification of risk factors such as smoking cessation [22] [23] [24] .
Determining difficulties as they are perceived by patients is essential to implement the best approach to treating the frequently encountered burden of anxiety and depression. In recognition of this, many studies have tried to explore patients' difficulties. In particular, after this life-threatening event, both sexes are struggling hard to achieve balance in their everyday life [24, 25] . At the initial stage, spouses seem to need social support [26] , while after the crisis, patients are wondering about the possibility of returning to previous sexual life [27] . Providing information about concerns associated with safety of sexual activity is a matter of great importance [28] . Time of return to work also shapes patients' perception about difficulties in the family and social environment. Time to return to work seems to vary globally, as in the United States patients return to work after 75 days, while in Europe they return after 3-6 months [29] . However, the majority of patients return to work in 2 or 3 months with the exception of occupations that involve intense physical requirements.
In the present study, depression was associated with education level and profession. Depression in pensioners is partially explained by other contributing factors such as living alone, or not having a supportive environment.
Educational level is an important health determinant as low-educational individuals usually have low income or low socioeconomic status. Lower education indicates lower awareness of adopting a healthy lifestyle and lower preventive measures such as screening programs or frequent visits to general practitioners [30, 31] . Individuals with a low level of education constitute a high-risk population for atherosclerosis, which is attributed to their preferred life-style [32] .
Prevalence of anxiety and depression following the first acute myocardial infarction creates the demand for early evaluation and treatment [22] .
A valuable tool for health professionals in daily clinical practice is assessment of patients' needs [9] .
The results should be interpreted with caution as they are limited by the method of convenience sampling. This method is not representative of all patients in Greece, thus limiting the generalizability of the results.
Also, the study was cross-sectional and collected data at one point in time, thus not allowing the causal relation between anxiety/depression and the first episode of acute myocardial infarction to be established and not allowing for changes over time.
In conclusion, according to the present study: Anxiety was associated with: a) medication with anxiolytics and antidepressants in hospital, b) the patients' belief that they will face difficulties in relations with the social and family environment, and c) and whether patients considered themselves as anxious. Depression was associated with: a) socio-demographic characteristics (education level, profession), b) antidepressant medication in hospital, c) the patients' relations with nursing staff, and d) the patients' belief that they will face difficulties in relations with the social and family environment Clinically, the present findings regarding levels of anxiety and depression may promote recognition and thus early treatment of this comorbidity in patients with their first cardiac episode. Additionally, it may foster a multidisciplinary health care team approach.
Based on the present findings, it is suggested that understanding of patient-related characteristics is fundamental when developing interventions that address and alleviate the psychological burden.
